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TEBERTRRERFEMSESH
SRFRERGBHERS

MEHw  FEA /¥ HAR H—F
(gl ER 2 R, B sto02a) ( BFCEA R e 3BT, B 310031)

ROE SESEMTH RERE NESEEAERFERENE - THGH ( Lk
M 1mHz, 200V /em ) & % 4 B0A H T EIALEE P00 o T O A0 St BELOR Y SR, T
WA A M RS, S YRRy dops. B TE A 3000V em, REEA
HAE ST, WS ERGEEWMEERE, 0 FETPEELBRENT 1 RT3,
wEE Fa; R4l EERG

e 2 e 2 4 el B 0 MO T A IR A R R R B, ERAE Y R G BRI fE B
LA P USEA R N T R ERAe K, PEGC 2— MERRITENHES
B4, {8 PEG i Sa9 BAHLRE & 0 HEE RS EE h— B 1—10%"", #stain
PEG 3k B v LA in & R0, (HX 4 S8alais TR Lk, BEHHHE
B, PEG if— sufppy it 1 Bl M4 My S aS8eY Hib, JrILEsk
FESIRFMESERY Y, Zimmermann T A (1987 ) 48 #E3 A MRS,
Senda §§ (1979) gy EERANY, Ha T BUEREN BREFE, XFhBEHEN
B RESHEEA. BeAREE, A, METRASRNME IR, FiftiEEn 5
KRS E, ¢

AL — R Y, T e B A B2 7 A PO R BB R
AR AAEREE . ERRRT, RO EE SRR AES T 5 BE AR
He I A0 £ B B i A Ak s A S R .

Bk R OB

1. HEHH

(R FEsH RBEHEAEEE i ( Lycopersicon esculentum Mill) g
Fi ¢33 E ik (Floridel ) ¥ f1£EFHE N ( Lycapersicorn hirsuium Humb et Bonp),
WX AT AR A ek (25 1°C, 16 /NEEIER . 23001x ), RFAK 4 —6 F,
BUCH 003 W R AT A M-, 0,1 % & HeCl, il 3 &r8h, SRAJEHGEAKMEE 3 k. H
RAETFFRBB L T EE, 2 ENELE EXE MEMHE L. B R 1o K2
T ACF1020f LA LLE E,
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2R, WEE, Wik, AR hEEREHE, BEEABRYED. SBEERERE
BOEG Al 0.5% 47422585 R-10 ( Cellulase ONOZUKA R-10, Yault HONSHA
Co LTD, Japan), 0,1% 2 5rE5 ( macerozyme R-10 Yanlt HONSHA Co,, LTD, 3,
smM MES, 0,5%FPVP, 10mg/l JKiEFEH, ISR £, pHs,6,

C2) R & ifksbie FH Fieoll d5ArfaRr s Lk i RIED. WM 26 Mg,
AL B RPN R TR A M SR —0. 68 pm FLEMAHE N, REMTIEERE KRR
{1 I A AR R B R S e o S 55 i 3096 Ficoll (ISR #h, 0,3misd ), 4R
SE, WHeml U AE] 10 ml R0 T, £ LWin—2 12%45 Ficoll, i 12%
Ficoll | fin2y 1ml &0, 3mEkEfay ISR &, 1000r/min B0y 10 4550, S8 5) 805,
{EBFT 122 Ficoll f1 JSR Zhia] B A= i (52 T 2 ISR 2hh, A FDA W& R
ARG, ek B R A R .

& TE

CLOPEG if - & 45 Si{ER1 Gk Fo il i 7 S Py A I 4 £ 6 4 2 2 R
ARG EEE] 1—5 X 10° FUER M/ ml @30, 34 Sml 35020 P I 2 R i8I
B ULIE R AT 2] 20 0.3 ml, [ Ficoll [ AEAR BER Loikdd sml £ F F ik 252 U ik
WS 0.3ml, WER &E, WA 30%PEG (mw, 6000, 0,01mCaCl,-2H,0, 4%
W), HERAGTERSEEY .

cC2)kEks RH XR-1BAEARMSE (GIHTERCFEAYEETE Zid# ), #
Be—5H ARON-BS-601 i as, MBI WHRETN. 7 BikiiEd 200 pm,
o i 35 3 AR LR B & ANEE D) BB R T 1T £ RARAR, MR[AIHE 2004m, 3%
MW FE AP R TR A 2 BRIk, A Ficoll BRERArE Lk, 5Bl
0.5 MEHEREH0h, BEWER1—5x 10° FlkRE/ml, EE—kock, Fim
A ok Py AL B (R AL, RIE MG, ARBMER R, H o SRR L1
LB A, TN s N AR, SRS TE AL AR A — AT g, R e T
HEF5E 200V fom, B0 imHz, {EFAEREHERIERE, HEZEBET R 150V /em,
[ B 2 — BUR ELIE 5 e kb, FREEWEEE 8kV/em, JRFE 40ms. LLELE Ay IR A4 3 R/ IR
AREES R RBERRE,

(3)ak 4R &R HERGOEMmEERE, B ISR Bk s R5, Bt
N ISCI2.5 Fegrdheh, 7F 24 FLWR0 M FEAUh iR IR IR B R 9R, B HRE RIS,

4 X

1. REFRES N B yE

EA SN RET, B 6 AR, BIF TSN SERHHH B2 A
WAEEINRERKECERT, 1.2, 1), £ Ficoll g5 iR DAk CE kR
I:3), WI3EI4nsmREmECERI: 4, 5), SBRZREARE, HEh, -
PR D FERERLITGE, H Ficoll [FREMERM.LBEDRERME CEKI, 5).
. 2. PEGismsa :

PEC ST BENTARAERENESERHLEREAREY SRS El 111,41,
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E 1 HARERERERRERENR0ED
Table 1 Yield and viability of mesophyll and shoot tip protoplasts

R EHN (L.esculentum) EEEM (L. hirsutum)
- R A E S S i i A AT W bk
Munphyll proluplaals Shoot l:Lp protuplasta Hasnphyll prntopi-nta Shoot tip prutnpllu!_ﬁ
i (Yield) 4,34 2107 0,18%107 2 44 %107 0,28%10T7
i (%) (Viabilivy) 98 53 a0l 100 92.01

® No,of protoplasts/per gram fresh leaves

Els bR B R R, A2 A FUEIR RS TR RY B b, A %A B TR R
MRS CEEL: 6). PEG MbmRgwBEAERENE S (BRI 7).

3. BEA

(1) R oo B 42 ik 76 BRI Il S EUER G BRI, RE
Wl —Z2 A Hsg, 70 DLANETF SCE IS B AT R S A A 17 HE PRI (] A8 5 HER R
BOERT; 1), EBESHEA 100—350V//em fiEm M, A REIETE 2R
BRI Ko 2RIETRALE T 300V fom I, 4y BUER MR Ko A5 E 813 350
Viem B, [T S A e i 1 O R SR A S 200V femA s, B AR ik 2 B
A A TR A TE L TR g HE R B, AR TR R BRI, AMjaLl 2 — 3 MBI & %
B, FUAERESESNN, BRSPS, %53 YN ERERE, BAER
Bt HE I P o 2 R, PR LG, RS O L SR R 45 K

C2)R A ki s EEARAHTULBRE, 763 S MIaaESENT, Wi
5 1 Bk e 15 5 B | B A 3l (0 By
W E . HES B e IR L
(ERL: 2, 3, 4) . HTHME 30 #
BT R B R A R AR G SR, BASHR
B AL TE 2.5—10 47 B Y SERE RS
B RIS 1 — 104 # Bl K.
EREREST, BARKLN 2 8
(BT, 2, 4), ST EAEREHE
Flai by, R 2— 3 MEAEAFRERS.
makEAERe (ERI: 3) . &\
A P9 I IO e 5 6 8 2 R I A IR
ey T U A e A R LAY . BT e T R

70l e——ed0ps
60 o——2020 s
S0
10}
30
20

BEro-d (Fuzion frequency &)

ol
EROR R IR SE 7E 20—40ps B, HLEGE 4FENR [ (Ficld strength kV/em)
T 100—500V fem B GRES IS B4, H BE L i B A% ol R I8 5 T O AR R
TENREEEE 1000—3000V fem B, g 5B R £ R 4 W

B il b e %, St 3 Fig,1 Effoct of field strength and pulse
|EL“\!"|ﬁf'EH"JJ_.Ii [T[]iﬁjJHa J:[-'i' 25 %J‘%Iﬁ g dgnralinn of the Squ:uc—wavgc pulze :;n.

5:]0[}'\’]«:1:1}]‘]‘ JE'E-F:JI’{{ElJﬁWﬂ WIH:—]' protoplast fusien frequency
HEREEESy 1000V emiy, [kip5E g 40us
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IR A B 221k 20ps 2 CIE 1 ) o WS BEFE 1000—3000V fem B, 3 ) i%
R ARG, A EEETE STY% . HE et A8 i 7.

4, FERERS EMIER
HL P o R ey LR JR R AR 37 4 RIG UM BB B Z A5 1 X3 CER I,
5, 6 HITAER LR AT 210, BRI MR SR 2 e

TR Lk Mo

PEG 55 iy RE W R A il & ) —Fh B 2 R RS EER, AR R A
FAERECY, 5 PEG g fath, HMBATMAARESBEHERT M, HRILE b,
HLJE A R ATk 57 00, KON T PECG BAE iR, HEENARERE e B
T i 2 SR L2 o e ey ) 1 R S R B AL, LV B 7 A P D AR S R b A A
SRR RIS R, 0T RS R A BN LA R B R R AR, IR
fth 5 B R P S R BT B, mR R T Ay a0 e D A A B L T [ T i 23 ) i
BERNE. B, SHEGHH BN, Dt — B U PR A R R E
EEM S SR, RETERREG IR, RHE YRR SR S B R,

Lk 4 ol e e ety L DLW FEE LR 56 T B S U T UL 5 1o TR A et 1 12
PRI, A A S R AR AL A O B a2 1 BT R DINA 8 & B FUE B fR pt ™), R 4T BTk
T B ERIB VR R SR A B & 1 RS8R g B A R
P R/l S W AT Y, /N R R T A JE A T A2 e AR T Bl R
o NI 2B G SE U T PR L T R R S D £ T B A DS TR BT B R A
RTY A, S8, XRFEE—-FWREGHEH.

(EASE YR, FL o S S S A A 05 e (EDUIREEE] T /b B i i 55—k
3. MERAF B SEZRGE, ROPDNES T RERE RN THERHMEZ EEMN
A IR AE AR 4 3 FRRL S ALER, AR B p AR TE Al & i SR AR IRUAE (R
VL s P [T 2 [0 B 52 WL B e T A )R B 43 3, o e L U5 — T D e o A
BT AR R SR, BIEATEE B MEER SR R 2 40 A A
ER AR PR B W R . MR EILS, #BERFNFAER G kg
BN — - EHEERS D, Mk, AR S g EE SRR T e b
) IELAE B i 4 34 o LR 65 U5 B A LA UG B 30 A et — B A
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ELECTROFUSION BETWEEN MESOPHYLL PRO'TOPLASTS
OF LYCOPERSICON ESCULENTUM AND SHCOT TIP
PROTOPLASTS OF LYCOPERSICON HIRSUTUM

Lin Kebin, Li Shuxuan ( Lee Shu-Hsien )
[Duparfmant of Horticulture, Zhejiang Agricultural University, Hangzhoy 310023), -

Yu Hai, Hu Xun, Guo Yishu
{(Cancer Inslifule, qu’}'iﬁng' Medical [Tniversity, Hung:a'hr]rz 31006310 .

Abstract Meszophyll protoplasts and shoot tip prntnp]:;ats.uf Lycoper-
sicon esculentum and L, kirsutum were enzymatically isolated, end the el-
ectrofusion experiments with mesophyll protoplasts of L esculentum and sh-
oot tip proteplasts of L Airsulym were carried out,

Applying a high-frequency alternating electrical field (sine wave, JmHaz,
200V /em)generated from a self-made cell fusion apparatus, protoplasts were
aligned between two parallel eleetrodes ( 200 gm in distance ) by dielectropho-
rosis,This chain arrangement of the proteplasts could be manipulated ]3]{. re-
gulating the electrical parameters and protoplast density, After supplement
with a single square wave pulse,the reversible hreakdown of plasma membranes
was induced and then protoplast fusion was triggered, The fusion frequeney of the
sligned protoplasts inereased with the increase of pulse voltage between 1000-
EDDDV_ff:m, and the pulse duration of 4A0gs induced higher fusion frequency
than that of 30us, The maximal fusion frequency which depended on a num-
ber of factors including protoplast origin, size and chain arrangement was
57% in this experiment, compared with 11% in the PEG fusion experiment =~
here, Mesophyll protoplasts tended to fused more easily than shoot tip protop- '
lasts, but no obvious limitation for fusion of protoplasts different greatly
in size was observed Fluorescein diacetate staining showed that both PEG
induced fusion and electrofusion had nmo apparent effects on protoplast
viability,

The electrofusion-treated protoplasts were capable of cell wall formation
and cvell division when cultured in liquid medium, but no constant cell
growth

Key words Tomato; Protoplast; Eleetrofusion
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Liu Kebin et al ; Electrofusion between mesephyll protoplasts of

Lyecopersicon esculenium and shoot tip protoplasts

of Lyeopersicon hirsuttm Plate T

R s e

1, P& Emd md e P e, =75 2, RIArENSERINEREERE, =60

3, Fieoll EErpil i O ok ik bk, +, SB{BIERME- Bl ik, =600 6, SELENSE

BiZAFERE, <00 6, PEGRSMENELTE, xes0 7.8, FDARH, RHERME
M, =250

1, freshly isolated mesophyll protoplasts of common tomate, XT5 2, freshly iselated
shoot tip protoplasta of [ hirsubum, X560 3, Purification of protoplasts by Ficell
density gradienmt centrifugation, 4, purified mesophyll protoplasts of common tomate, G600

5, Purified shoot tip protoplasts of [ hirsulum, 300 6. protoplasts fusion induced by
PEG, X250 7. the same as in fig, 6, FDA staining and floerescein microscape
observation, W 250
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Liu Kebin et al ., Eleetrofusion between Mesophyll prutﬂplasts of

Lyeopersicon esculenpum and shoot tip protoplasts of
Lyeopersicon hirsutum Plate X

A P B T AR R el 2, ><151.'l 2, PR P e PR S R, a, b
é}F}IUJ’“rJ Uk EanEk, 3 8T 6 4rEh. =400 R AP R R SR, 0, b, o
doe Sy BN Ea0Es, 1, 55}%1'\ 3 48, ﬂ.Eﬁa‘i‘*l'. ; H?‘I'. xa00 4, PERE SR U
RSB GRS S, o boe SRIRHHINARSE 0 £, 4,548 R1050 50, <400
6, HiFE 4K, ARERITIAAEL x800 B, HEME4R, B &%Mﬁ@ %800 ;

1, aligned mesophyll protoplasts between two electrodes, %150 #, fusion process of Lwo
mesephyll protoplasts of common tomato, a,b,e, 40 seconds, 3 minutes, § minutes
respectively after addition of pulse, X400 3, fusion process of several protoplasts,
g,bye,dye, 40 scconds, 1,5 minutes, 3 minutes, 4 5 minutes and 5 minutes respectivaly
alter addition of pulse_ X400 4, fusion process of common temate mesophyll proteplasts
and L hirsutum shoot tip protoplasts, a,b,e; O, 4 Gminuctes and 10 minutes respectively
after addition of pulse, 3400 6. Four day in eulture, cell tended to divide, ¥ 800

g, four day in enlture, cell division, X800




